Kaposi Sarcoma (KS) is an intermediate neoplasm affecting the endothelial cells of mucous membranes and skin. It arises most commonly among HIV-infected individuals. We present an intra-oral KS in an 80-year-old Saudi male patient, who is HIV-seronegative, nonimmunosuppressed, and with no history of organ transplantation. The patient was treated with fractionated radiation therapy, and had no recurrence in the 48 months of follow-up. The clinical disease, histologic features, and treatment modality used, as well as the relative literature are presented in this paper.
Introduction
In the 19th century, the dermatologist Moritz Kaposi was the first to describe Kaposi Sarcoma (KS). KS was originally described as plaques affecting the lower limbs of elderly males with Jewish descents (Kaposi, 1872) . According to the World Health Organization (WHO) classification of tumors update in 2002, KS has been moved to intermediate neoplasms (rarely metastasizing) (Fletcher et al., 2002) .
Kaposi Sarcoma has been defined as ''a multi-centric mucocutaneous neoplasm of endothelial origin" which is present in four clinical forms: classic, iatrogenic, endemic, and epidemic . Classic KS is rare and mild with benign behavior. It has propensity for elderly males with Jewish and Mediterranean origins (Re´gnier-Rosencher et al., 2013; Ruocco et al., 2013) . It is mainly cutaneous, but it can involve lymphatic and visceral organs in the respiratory and gastrointestinal tracts (Radu and Pantanowitz, 2013) . In addition, association was found between classic KS and diabetes (Anderson et al., 2008) .
Iatrogenic KS develops in immunosuppressed individuals, who receive immunosuppressive medications for autoimmune disorders, inflammatory conditions or organ transplantation (Lee et al., 2012) . Patient's ethnicity, type of the transplanted organ, and the class of immunosuppressive drugs all affect the probability of iatrogenic KS development (Marcelin et al., 2007) . Renal transplants are the most common in iatrogenic KS (Radu and Pantanowitz, 2013) . In Saudi Arabia, it was found that the most common neoplasm arising in renal transplant patients was Kaposi Sarcoma, with reported incidence of around 5% (Al-Sulaiman and Al-Khader, 1994; Wajeh et al., 1988) . This incidence is significantly greater than what is reported in the United States (Mbulaiteye and Engels, 2006) .
The development of KS in organ transplant recipients could be attributed to the transmission of Human Herpes Virus-8 (HHV-8) from the donor or the reactivation of the latent virus in the recipient's body (Cannon et al., 2007) . Withdrawal or decrease in the use of immunosuppressive medications has shown to improve the outcomes of iatrogenic KS and can be curative (Lebbe et al., 2008) . Al-Otaibi et al. (2007) observed regression of KS in two patients after withdrawal of Ciclosporin (Cyclosporine) (Al-Otaibi et al., 2007) . It is proposed in the literature that the first line of treatment for iatrogenic KS is switching the immunosuppressive medication into Sirolimus, with or without mycophenilate mofetil (Nichols et al., 2011) . Ozdemir et al. (2014) reported the absence of recurrence of KS in a renal transplant patient after switching his immunosuppressive drug from Cyclosporin A to Sirolimus (Ozdemir et al., 2014) .
Endemic refers to KS occurrence in South Africa (Fatahzadeh, 2012) . The incidence of KS in South Africa between 2012 and 2016 was 4.4% (Globocan, 2016) . Although KS most commonly affects the elderly (Kaposi, 1872) , the endemic or African variant usually affects younger age groups (Dreyer and de Waal, 2009 ). This variant is characterized by rapid progression, and greater lymphatic involvement (American Cancer Society, 2014).
In 1981, the most common and most aggressive variant was first described among homosexual men. Epidemic KS refers to KS developing in HIV-positive individuals (Dreyer and de Waal, 2009 ). HIV-related KS in Sub-Saharan Africa occurs in males and females equally . After the emergence of human immunodeficiency virus, the incidence of KS increased by 20-fold in Africa and in the United States (American Cancer Society, 2014). Furthermore, KS in HIVinfected individuals is considered as an Acquired Immunodeficiency Syndrome (AIDS)-defining illness (Martellotta et al., 2009; Radu and Pantanowitz, 2013) . After the introduction of highly active anti-retroviral therapy (HAART), the prevalence as well as the severity of AIDS-related KS has decreased . Epidemic KS is managed by antiretroviral therapy, which is curative and prevents recurrence Martinez et al., 2006) . However, severe symptomatic KS in HIV-positive patients should be treated with anti-retroviral therapy in addition to systemic chemotherapy (World Health Organization, 2014) .
The four subtypes of KS share the same clinical presentation, with differences in the severity (Radu and Pantanowitz, 2013) . Lesions usually start as patches or plaques, which are asymptomatic, and develop into nodular and exophytic lesions. The lesions can be associated with symptoms such as pain, bleeding, ulceration, secondary infections and pus discharge (Feller et al., 2010; Kalpidis et al., 2006; Patrikidou et al., 2009 ). In addition, lesions can be single or multiple, varying in number, size and color .
KS has been linked to human herpes virus type 8, also known as Kaposi Sarcoma-associated herpes virus (KSHV), which infects endothelial and B cells (Dittmer and Damania, 2013; Wood and Feller, 2008) . Saliva is the main mode of transmission (Al-Otaibi et al., 2012; Oh and Weiderpass, 2014) . Current evidence signifies the presence and extensive expression of HHV-8 virus in the oral cavity, making it one of the principal sites for viral replication and shedding of such virus (Al-Otaibi et al., 2007 , 2009 . The presence of HHV-8 is essential for development of KS. It is present in all KS cells (Dittmer, 2011) . However, its mere presence is insufficient for causing clinical disease (Ruocco et al., 2013) . The virus remains latent most of its life span. Co-factors such as decreased immunity and co-infection with HIV-1 play an important role in developing the disease when accompanied with HHV-8 (Dittmer and Damania, 2013; Ruocco et al., 2013) .
The most common sites for oral Kaposi Sarcoma (OKS) are hard and soft palates, gingiva, and dorsum of the tongue (Patrikidou et al., 2009) . Although oral manifestation of KS can appear in all variants, they develop most frequently with the epidemic type (Feller et al., 2007) . In approximately onefifth of HIV-infected patients, oral KS is the first manifestation of the disease (Feller et al., 2010) . Furthermore, oral KS can be the initial indicator of HIV infection (Lager et al., 2003) . In a non-immunosuppressed patient under 50 years of age, OKS is considered diagnostic of AIDS (Sengu¨ven et al., 2014) .
Various treatment strategies for OKS are proposed in the literature, depending on the type and severity of the disease. Prior to the start of the treatment, it is important to assess for systemic involvements (Vanni et al., 2006) . Treatment options include observation, local approaches and systemic therapy. In cases of limited asymptomatic lesions, no intervention is needed . While local approaches are used for focal or extensive regional lesions, systemic therapy is reserved for cases with systemic involvements Jakob et al., 2011) . Local approaches include excision, sclerotherapy, intralesional injection with vinca alkaloids, photodynamic therapy, radiotherapy and cryotherapy. Systemic approaches include, but are not limited to, HAART, chemotherapy, sirolimus, anti-HHV-8 agents, in addition to other medications . Radiotherapy is reserved for symptomatic and obstructive oropharyngeal KS (Housri et al., 2010) .
Although HIV-associated KS is the most common form (Dreyer and de Waal, 2009) , cases have been reported in HIV-seronegative patients (Bottler et al., 2007; Braga et al., 2012; Crosetti and Succo, 2013; Kua et al., 2004; Mohanna et al., 2007; Sengu¨ven et al., 2014; Serwin et al., 2006; Sikora et al., 2008; Stern et al., 2016; Wang et al., 2010) . Most of these cases were males above 45 years of age (Braga et al., 2012; Crosetti and Succo, 2013; Kua et al., 2004; Mohanna et al., 2007; Serwin et al., 2006; Sikora et al., 2008; Stern et al., 2016) . Four patients were of Caucasian origins (Bottler et al., 2007; Crosetti and Succo, 2013; Sengu¨ven et al., 2014; Stern et al., 2016) , and three were of Quechua descents (Mohanna et al., 2007; Sikora et al., 2008) . Two cases were family related (Mohanna et al., 2007) . Although cutaneous lesions were reported (Mohanna et al., 2007; Serwin et al., 2006; Wang et al., 2010) , most of the aforementioned cases had oral manifestations without any other mucosal, cutaneous or lymphatic involvements (Braga et al., 2012; Crosetti and Succo, 2013; Kua et al., 2004; Mohanna et al., 2007; Sengu¨ven et al., 2014; Serwin et al., 2006; Sikora et al., 2008; Stern et al., 2016) .
Globally speaking, the number of new KS cases within the past 5 years was more than 44 thousands, with a 0.3% incidence (Globocan, 2016) . In Saudi Arabia, most of the reported KS cases are from the iatrogenic variant, predominantly following renal transplantation (Al-Wakeel et al., 2000; Bernieh et al., 1999; Kadry et al., 1998; Qunibi et al., 1988 Qunibi et al., , 1998 . Two articles report KS in Saudi Arabia with no mention of the type (Al Aboud et al., 2003; Mufti, 2012) , and one article reports it in HIV-negative patient with autoimmune disease (Noah and Siddiqui, 1985) .
We report an intra-oral KS in an 80-year-old Saudi diabetic male patient, who is HIV-seronegative, nonimmunosuppressed, and with no history of organ transplantation.
Case presentation
An 80-year-old Saudi male presented to the oral and maxillofacial surgery clinics at the College of Dentistry, King Saud University in Saudi Arabia. The patient was complaining from discolorations in his mouth. The patient was known to have Diabetes Mellitus type II, hypertension and history of Coronary Artery Bypass Graft (CABG) 8 years ago.
Upon clinical examination, there were multiple painless dark red-purplish lesions at the junction of hard and soft palates, as well as the buccal mucosa and the alveolar ridge (Fig. 1) . The lesions were associated in part with teeth #17, 16, and 15. No other lesions were detected in his body, and there were no lymphatic involvements. Differential diagnosis included pyogenic granuloma, bacillary angiomatosis, necrotizing sialometaplasia, granulomatous inflammatory conditions (such as coccidioidomycosis, paracoccidioidomycosis, and aspergillosis) and Kaposi sarcoma. Under local anesthesia, incisional biopsy was taken and sent for histopathologic examination.
Histopathologic examination showed a lobulated vascular overgrowth enveloped by epithelial collarette mimicking pyogenic granuloma ( Fig. 2A) . There was evidence of spindle cell proliferation intermixed with numerous congested blood vessels, which was suggestive of KS. There were occasional mitotic figures (Fig. 2B) . Immunoperoxidase stain for CD31 showed intense immunoreactivity of the neoplastic spindle cells to CD31 (Fig. 3A) . Furthermore, the cells were positive for D2-40 (Fig. 3B) , and HHV-8 (Fig. 3C) . A serology test for HIV was performed and the result was negative. Histopathologic findings were suggestive of Kaposi Sarcoma.
The patient was referred to a specialized oncology center, King Faisal Specialist Hospital and Research Center. The case was managed by radiation therapy 30 doses with no extensive surgical interventions. The case was followed periodically for 48 months, and showed no evidence of recurrence. Table 1 summarizes the important points in this case.
Discussion
Kaposi Sarcoma can be manifested as one of its four clinical forms: classic, iatrogenic, endemic, and epidemic . The most common and most aggressive form is the epidemic, HIV-associated KS (Radu and Pantanowitz, 2013) . Human Herpes Virus-8 is an essential etiologic factor for the development of KS (Dittmer and Damania, 2013; Wood and Feller, 2008) . HHV-8 demonstrates extensive replication and shedding in the oral cavity, particularly the buccal mucosa and the palate (Al-Otaibi et al., 2007 , 2009 .
While the occurrence of KS in non-HIV patients is rare (Dreyer and de Waal, 2009) , KS cases in HIV-seronegative individuals have been reported in the literature (Bottler et al., 2007; Braga et al., 2012; Crosetti and Succo, 2013; Kua et al., 2004; Mohanna et al., 2007; Sengu¨ven et al., 2014; Serwin et al., 2006; Sikora et al., 2008; Stern et al., 2016; Wang et al., 2010) . Most of these reported cases are males older than 45 years. KS primarily affects elderly male individuals and those with European, Jewish and Mediterranean ancestry (Patrikidou et al., 2009; Wang et al., 2010) . Our patient is an 80-year-old Saudi male, who is HIVseronegative.
Treatment strategies for KS can be local or systemic, depending on the type and severity of the disease . Treatment of the aforementioned cases included observation, symptomatic treatment, excision, local or systemic radiotherapy and chemotherapy. Most of the abovementioned cases were treated by excision alone (Bottler et al., 2007; Crosetti and Succo, 2013; Mohanna et al., 2007; Sengu¨ven et al., 2014; Serwin et al., 2006; Sikora et al., 2008; Wang et al., 2010) , while two cases were treated with excision and radiotherapy (Bottler et al., 2007; Mohanna et al., 2007) . Three cases had recurrence (Mohanna et al., 2007; Serwin et al., 2006; Wang et al., 2010) , and one had multiple new systemic lesions and later passed away (Mohanna et al., 2007) .
Due to the high radiosensitivity of KS, it can be treated by radiotherapy (Housri et al., 2010) . Caccialanza et al.(2008) (Caccialanza et al., 2008) . The treatment provided for the reported patient in this study was radiation at 30 fractionated doses, which showed no recurrence in 4 years. Diabetes has been reported in the literature as a risk factor for classic KS (Anderson et al., 2008) . The patient in this report has Diabetes Mellitus type II. Oral manifestations of classic KS are rare ; however, they were present in the patient of this study. The most common sites for oral KS are hard and soft palates, gingiva, and dorsum of the tongue (Patrikidou et al., 2009 ). Cutaneous and mucosal lesions usually start as patches, develop into plaques, and progress into nodules (Radu and Pantanowitz, 2013) . In this reported case, nodular dark red-purplish lesions appeared at the junction of hard and soft palates, as well as the buccal mucosa and the alveolar ridge.
Clinically, oral Kaposi Sarcoma can mimic oral purpura, bacillary angiomatosis, and pyogenic granuloma. Final diagnosis should be made upon microscopic examination (Cawson and Odell, 2008; Patrikidou et al., 2009 ). The differential diagnosis list for this patient included pyogenic granuloma, bacillary angiomatosis, necrotizing sialometaplasia, granulomatous inflammatory conditions (such as coccidioidomycosis, paracoccidioidomycosis, and aspergillosis) and Kaposi sarcoma. Histologically, pyogenic granuloma tends to have polygonal endothelial cells and rounded vessels, in contrast to the slit-like vessels of KS. Furthermore, KS shows hyaline globules and extravasation of red blood cells (Gnepp, 2009) . Therefore, careful histopathologic examination with the aid of immunohistochemical markers is of utmost importance to prevent misdiagnosing a malignant condition as a pyogenic granuloma. Thorough examination of our biopsy specimen revealed spindle cell proliferation intermixed with numerous congested blood vessels, which is suggestive of KS. Special staining for the specimen obtained from our patient confirmed the diagnosis of Kaposi sarcoma.
Conclusion
Although Kaposi Sarcoma is of rare occurrence in non-HIV patients, careful medical history, clinical assessment and thorough histologic examination should be conducted. Furthermore, it is noteworthy to consider including KS in the differential diagnosis list due to its resemblance to pyogenic granuloma.
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